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(57)Abstract: 

PURPOSE: To provide a secondary battery usable in a wide temperature range by combining a 
negative pole material having large electrode capacity and good charge-discharge cycle 
properties and a specified electrolytic liquid. 

CONSTITUTION: A negative pole consists of 50-98wt.% of a carbon material, has a multiphase 
structure, at least two peaks of face distance d002; 3.35-3.39&angst; peak (PA) and 3.45- 
3.75&angst; peak (PB) by x-ray diffraction; 0.10-1.60 integration intensity ratio I(3.45-3.75)/I 
(3.35-3.39) of the diffraction curve, 0.4 or more value of R=IR/IA by Raman spectrometry using 
argon laser light with 5145&angst; wavelength, and 2-70^im average volume particle size. An 
electrolytic liquid is prepared by dissolving an alkali metal salt or a quaternary alkyl ammonium 
salt in a solvent containing 20-100 volume% of propylene carbonate or butylene carbonate. 
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5/im, J:0»SU<«2 0 0A— 4 /im. 
L<£3 0 0A~3/irru £<K»£L<&5 OOA- 
2 p m. ^t>$?S L < « 7 0 0 A— 1 . 5^ mT*fe£o 
[0 0 4 2] JWC. 

sTtmnrtE&iEJi^ »?iE«nrii6*Aa**u m#o 

[0 0 4 3] (ftiWO««) 

■awsoft^ja-rscfct^ »a#»fc* t 

£ 4: JBfig-T * c fc fe T * *o 

[0044] 7;i/*y*«i:**^neaA«- #£l< 

(A 1) . « (Pb) > Sffi (Zn) . XX 
(Sn), ex^X (B i ) . -fVv^i* ( I n) > v 
?%*s*7l± (Mg) . #D^A (Ga) . *F5*2> 

ccd) > a (A g ) . (S i) . 

(B) . 7>**V (Sb) HAW&fU #SL<« 
A U Pb. In. B ifc«fct/CdT?S!K S6tff* 
L<ttAU Pb. Int$t)> fc<£#SL<«A 
U PbT?»0K»$t<8AI1f**o 
[0 0 4 5] 7Vl/*y #SL<tty*">i> 

kLTttiaZEO^JB^V^tlSo x»0<x< 
9*«fc*Cfc##*L<, cfct>#£L<«:0. l<x 
<5tSD^ 2 6lc#*L< JiO. 5<x<3t6D> 
fc<£#SL<«:0-. 7<x<2t»5o 
[0 0 4 6] ^*tcti±£E^^JBWn^^6tcffl07t: 

fc* ±58 Lft7;l/* U ffll^*r:itt±ffl^* c J: 

y ^WOK^Mafc^ffl^** 1 * »* 

L<«4 3M%fit±6 0li%WT, cfcOSf*L<U5 
Ii%tt±5 0li%KT, S6tc»*L<t*7fi«% 
U±4 5B«%J-XT. t<tLBSL<ttlOil%tt± 
4 0ll%ttT, «t>»*U<«4 1 2M%tt±3 5l 

7;b*y£S^£Wf£ft£Sfc^L7;l^ 
y K*M* (N) ktfSt*nT^*» 

[0 0 4 7] (jEa*a©Jfci«) jEa*0»»i4. £ < 

y 4B*f*>*3t»«s«Kff9T»at l < aa* 




(6) «fMI¥ 5-307976 

/0 

3 Oa . V2O5 . Ve O13. VO2 . C n Os . M 
n02 > T i O2 . M0V2 Os ; T i S2 > V 
2 Ss . M0S2 . M0S3 . VS2 . Cro.25Vo.75 
S2 . Cro.s V0.5 S2 %lET+$>Z>o L i C o 

O2 . WO3 r*E<DmWfo I CuS> Feo.25Vo.75S 
2 . N ao. 1 C r S2 ^HOffltft ; N i P Ss > F e 
P SsftHO'J >\ -Y^ftA* ; V S e2 . Nb S e 

70 [0 0 4 8] #U7-U>, #Ufe?u~;l/*HO 

<«1 0 0rf/g«±. S&WMSlXttSOOirf/g 
W±. h<l:»*L<B 1 000rf/gfiU:, 
L<&2 0 0 orf/gtUiORlRKia^iEafcfflv^c 

[0049] owsaona) «»«*«*t*^<i/ 

20 [0 0 5 0]«ii, ^Di;UV*-**-f4^L 
h*2 0 v o 1 %6Lh 1 0 0 v o 1 
%WT«*r*»JKfc, L i C 1 O4 . LiPFe, L 
iAsFe, L i BFa , LiSOs C Fs , LiN 

(S02 c f 3 ) 2 . i*z<DT fr* v&mm. rh^T 

;l/*;I/T>^9A***»***T*J«-rao »» 

h%»£L<te2 5 v o i %VL±S 0 v o 1 %£CF\ 
t)»*b<{4 3 0 v o 1 %&L±7 0 v o 1 %WT, 
£#$L<&3 5 v o 1 %W±6 5 v o 1 %tTF* ^< 
50 IC»*L< «4 0 v o 1 %£t±6 0 v o 1 %WT> St> 
ji?tL<(i45vo 1 %W± 5 0 v o 1 %tXT#^*T 

So 

[0 0 5 1] M^}g«i:bT. ^Dei/>*-* 

^5%$?^ L < « 1 v o 1 %LX± 5 0 v o 1 %WF. J: t) 

L < (4 2 v o 1 %W± 4 0 v o 1 %&TF. ^ & 
* L < ti 5 v o 1 %JSt±3 5 v o 1 %WT. £ < 
KJilOvol %W±3 0 v o 1 %JMT. U 
^0 < (4 1 5 v o 1 %W±2 5 v o I %«Tt*t5o 

[0 0 5 2] ^ < (C. X^-lx>*—^-b*. ^Dlf 

1 0 0 ^»a5tc« b. «P* L < 14 2 S«8WJLh 6 0§I 

[0 0 5 3] Sfc. S««K4>lci a 2-^h*^x 
50 £ >> ^ 5 •> >X— x/l/ (12 — crown-4^p), 
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y*t^V7X f b 7 t F P 7 7 >f ©X-fMt^* 

Ovo l%«±85vo 1%WT. £*2#£L<tel 5 
vo l%W±80vo 1%WT> «&K»*L<ttl 8 
vo l%W±7 0vo 1%WT. i:<lC»*L<tt20 
v o 1 %OL±6 0 v o 1 «fc#SL<«3 0 v 

o 1 %«±5 0 v o 1 %WTt^5o 
[0 0 5 4] CO*3ICbT«lJ««nfcrjWt«. fefc 

[0 0 5 5] IE«JC±aoW«1S*» : F*V>La: 

[0 0 5 6] *^oRiSi%tl^ffl^^-^ * 

d o o 2 = C A.) ; d 

2 sin 9 

A : 1. 5 4 1 8 A 

0. 0' : doo2 „ duo lc*B*3"f *EI*rA 
(2) c$4&^aM7a[n3O*g 0 B B ^O^:#^ : 
L c ; L a 

[0 0 5 9] 
[S3] 

Lc= K ' A CA) (4) 



[0 0 5 7] Xtt/£ft@l9f 

(i) (002) hodbhpb (doo 2 ) m (no) 
m<owrsm (duo ) 

^— -p^ftftbfcC u K alft«tft9i£U S*f*-r-r7 
H^-*-}*U:j:oTl£ftX»lslSffta*a'Jfi'r 

ffiia^t^o EP^ (0 0 2) v Rtf (1 1 0) [H#r 

60*K*M^n«yHllLt (0 0 2) ffi. Rtf 
(110) ffiQttilEffiSfcffSo COffl»<Dlf— 

IEU Cft*EWWIG>2«4:U CuKaSl^fiAi: 
(3) 0^7y^afc:*oTdoo2 Rtfduo 

[0 0 5 8] 
[«2] 



j i o — 



2sin 9* 



CA) 



(3) 



La = 



£ • cos 0 
K - A 

5 - cos e f 



CAD 



(5) 



v ^ r tt ss 3g t m v *#t & & o 
[0060] naBftaaT^^-^xaja^^fcr^y 



[0 0 6 1] .(^SSflfll) 

( i ) nmrnmom^. 

XWEftHtfrtefc^T. MEfi#2. 2 3g/cc, d 
002 #3. 3 7 A> /im, itS®3S# 2 0 m 2 

[0 0 6 2] S^MT. 2 O'C/min tD^iSM 

40 TM 3 0 CCJESiBU 1 3 00tT3 0^lTS 

»LT¥t^KS2 4 /imOtt^fcbfco iHSOtt*, & 
1 0 0li^:*tU *»<0«*Ktt<0 
1 0 OfiSffiTfcofco *fc. 
tf-ft (5 14 5A) fcffli^fc^w*'** h;I/##r 
tC*5<^T. BufERtfO. 7 4T*fc^Co 

[o o 6 3] jtf&e«2. i o g/cc, BETtmmm 

C4 3. Sn^/gT-fe^fCo XttJEftElSftil^^T doo2 
#3. 37A£3. 5lA02O(0^?:WU If 

50 CDfc?-^*W"r*lHl»Ttt»OSI»3ii*Jt (13.51 A/ I 
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75 

3 . 37 A) ISO. 9 5Woft. 

[0 0 6 4] (2) iE««SO«J« 
V2 Os -P2 Os 5 0 0mg, *Uf h77;Waxf 
U>25mg* «>75y*2 Smgfcjg^LS'— hit 
Lfcft* Htl 1 6mmO^U»y MI^ML/co 

[0 0 6 5] (3) -^rtt»-b;bo»J*i:— 

; i/OL i c i 04 *dcr^ob;u>*-**— US** 

mATM 5RHf«3t«bftp WWc LTftaWBfc 
1. 2mAT7Mfl7tflfco 
[0 0 6 6] flt> L i C 1 04 «^DliU>*-# 
h (7 5 v o 1 %) fcx^-l/:/* — #*— h (2 5 
v o l %) tom&iSmc 1 ^e;l//U *y 

»-b;l/* 2 0 "C^ltSW^cg^ MSB* 1 mAOS 

B8itt?3. 3V&7c«Ll. 8 V3£tt*r* 

JBLfco SV'ftA'Bt 1 5»^*/HOWt**lK 

[0 0 6 7] (JtBHMl) 

(1) mamao^fS 

ill 



74 



70 



20 



*jB«-&-rtflDS*ftatia*r8i:bTfflo>teo cok 

tZo 

[0 0 6 8] (2) lEWMM<OfeJ$L 

(3) zL^m&^<om&t»m 

[0 0 6 9] (Jt««2) 

( 1 ) ftsiaoff* 

if^^-*««ipjiwpu:-fe^ hu ctizmmwr. 20 

iC/mintOSiSiSfiT* 1 3 0 0°CT3 0#flH»Lfc«, 
tt. X»j£ftlHl*f^feV^Tdoo2 #3. 4 8Ac0t!-^ 

LTfta«a*ff«bfeo" 
[0070] (2) Ea*a<of^* 

*8fc0!Il 4:BiaWi:LTiEa*a*flFJStbfco 
(3) «?fi-fe;l/<0«jKi:l¥ffli 

[0 0 7 1] 

Ml] 
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